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場 (現 畜産草地研究所) では東北南部から九州













































る｡ 基礎集団の評価と選抜は寺田, 寶示戸, 荒木,
杉田, 伊藤, 大同によって行われ, 構成栄養系の
決定と合成は寺田, 荒木, 伊藤, 大同によって,
北育系統の評価と生産力予備検定試験の調査は中
山, 大同, 高井, 水野によってそれぞれ行われた｡
生産力検定試験と育成地における各種特性検定試
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１に示したように, カナダの品種 ｢Kay｣ から
２つ, UJNR導入系統 (インド, 旧ソ連) から
１つずつ, 消化率選抜及び多交配後代から１つ



















80年) から選抜された13栄養系, ⑦ UJNR導




































Table１. The origin of ７ parental clones of "Harujiman"
Clone No. Origin
cl. 1708 polycrossed progeny of cl.372
cl. 1725 Kay (Canadian cultivar)
cl. 1845 P.I.308793, the Indian strain introduced under a program of UJNR
cl. 1859 P.I.315417, the former USSR strain introduced under a program of UJNR
cl. 2407 selected from polycrossed progeny of high digestible plants
cl. 2664 Kay (Canadian cultivar)
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Figure１. Breeding scheme of "Harujiman"
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Table２. Several characters of parental clones of "Harujiman" in Sapporo
Table３. Several characters of parental clones of "Harujiman" in Kitami
Table４. Performance test of Hokuiku strains in Sapporo





Stem rust２) Leaf streak２)
cl.1708 31-May 7 4 3 2
cl.1725 31-May 6 6 1 5
cl.1845 27-May 7 5 － 4
cl.1859 26-May 9 4 － 3
cl.2407 31-May 4 2 1 3
cl.2664 31-May 7 4 2 4
cl.2919 1-Jun 7 8 － 5
Evaluated in 1990.
１) Rated on a scale of 1 (poor) to 9 (good).
２) Rated on a scale of 1 (resistant) to 9 (susceptible).
Winter hardiness Summer vigor
Clone No. 1987 1988 1989 1988
cl.1708 8 3 5 8
cl.1725 8 6 7 6
cl.1845 9 3 3 7
cl.1859 9 7 6 7
cl.2407 6 4 3 6
cl.2664 9 7 5 8
cl.2919 8 5 5 8
Evaluated at the Hokkaido Prefectural Kitami Agricultural Experiment Station.
Rated on a scale of 1 (poor) to 9 (good).
Cultivar／
Strain
Date of emergence Winter hardiness１) Disease２) Fresh matter yield (㎏／a)
1994 1995 1994 1995 1994 1995 1993 1994 1995 Total
Hokuiku-39 3-Jun 30-May 7.8 6.3 4.5 5.5 117.0 439.8 383.6 940.4
Hokuiku-40 3-Jun 30-May 7.8 6.8 4.5 5.8 111.3 431.2 387.6 930.1
Hokuiku-42 5-Jun 31-May 7.8 7.0 4.8 6.5 113.2 422.3 380.0 915.5
Hokuiku-49 3-Jun 30-May 7.8 6.0 4.5 5.0 123.2 437.7 372.5 933.4
Hokuiku-51 31-May 26-May 7.5 6.5 4.5 5.5 121.7 408.1 372.3 902.1
Hokuiku-53 1-Jun 29-May 8.0 7.5 5.0 5.8 102.9 416.1 383.3 902.3
Hokuiku-57 7-Jun 2-Jun 7.8 6.3 4.8 6.3 97.0 420.5 365.1 882.6
Okamidori 2-Jun 29-May 7.3 6.3 5.5 6.0 112.9 409.0 365.1 887.0
Hokuto 4-Jun 30-May 7.5 6.3 5.3 6.0 117.6 409.0 351.2 877.8
Hokuiku-39 was laboratory strain No. of Hokkai 26 registered as 'Harujiman'.
１) Rated on a scale of 1 (poor) to 9 (good).





｢ハルジマン｣ にあたる ｢北海26号｣ を試
験に供試した｡ 標準品種として ｢オカミドリ｣
を, 参考品種として ｢ホクト｣ を用いた｡ し
かし, ｢ホクト｣ はほとんどの場所で出穂期
が ｢オカミドリ｣ より早かった｡ これまでの
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Table５. Location of the regional performance test
Table６. Method in the regional performance test
Location Experiment Station／Livestock Breeding Station
Hokkaido region
Sapporo：Hokkaido National Agricultural Experiment Station
(present, National Agricultural Research Center for Hokkaido Region)
Tenpoku：Hokkaido Prefectural Tenpuku Agricultural Experiment Station
Shintoku：Hokkaido Prefectural Shintoku Animal Husbandry Experiment Station
(present, Hokkaido Animal Research Center)
Kitami：Hokkaido Prefectural Kitami Agricultural Experiment Station
Konsen：Hokkaido Prefectural Konsen Agrivultural Experiment Station
Tokachi：National Livestock Breeding Center, Tokachi Station
Niikappu：National Livestock Breeding Center, Niikappu Station
Tohoku region
Aomori：Aomori Prefectural Animal Husbandry Experiment Station
Yamagata：Yamagata Prefectural Agricultural Research and Training Center
Location Date of Type of Stripe space Seeding rate Plot size Fertilizer
seeding seeding (㎝) (ｇ／a) (㎡) (N-P２O５-K２O,㎏/a/year)
Sapporo 07-May-97 stripe 30 200 4.8 1.80-1.79-1.80
Tenpoku 15-May-97 stripe 30 200 6.0 1.80-0.72-1.80
Shintoku 10-Jul-97 stripe 30 200 6.0 1.70-1.00-2.20
Kitami 28-May-97 stripe 30 200 3.0 1.50-1.50-1.50
Konsen 19-Jun-97 stripe 40 200 6.0 1.80-0.81-2.19
Tokachi 27-May-98 stripe 30 200 6.0 1.50-1.07-1.07
Niikappu 05-Aug-98 stripe 30 200 6.0 1.95-3.90-3.90
Aomori 26-Aug-96 broadcast － 200 6.0 2.00-1.50-1.50




(改訂３版)｣ (平成９年2月) に, 1999年以降
は ｢牧草・飼料作物系統適応性検定試験実施















雪 腐 大 粒 菌 核 病 ( Sclerotinia borealis






















































Table７. Experiment stations for testing specific characters




Hokkaido Prefectural Konsen Agricultural Experiment Station
Niigata Prefectural Agricultural Research Institute
Hokkaido Prefectural Shintoku Animal Husbandry Experiment Station



















































(OCC), 細胞壁物質 (OCW), 高消化性繊
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海道農試, 天北農試) では ｢ハルジマン｣
は ｢オカミドリ｣ よりやや優れる傾向がみ
られた｡ 天北農試では年次により ｢ハルジ
マン｣ が ｢オカミドリ｣ より優れたが, こ
れは雪腐黒色小粒菌核病の耐病性に起因し






農試, 天北農試では ｢ハルジマン｣ は ｢オ
カミドリ｣ よりやや優れた｡ 道東の場所で
も同程度かやや優れた｡ 道内の場所平均で












Table９. Winter hardiness in the regional performance
test in Hokkaido region















Average for three years (1998 to 2000).


















Tenpoku, Kitami and Konsen：average for three years (19
98 to 2000).
Sintoku：average for two years (1999 and 2000).
Sapporo：data of 2000.
Rated on a scale of 1 (poor) to 9 (good).
Table11. Results of cold tolerance test (Konsen, 1997－1998)
Degree of sprout１) Vigor of early spring２)
Cultivar Control３) Freezing４) Snow mold５) Control Freezing Snow mold
Harujiman 7.3 7.0b 6.3a 8.3 6.0 7.3
Okamidori 7.3 6.8b 5.0b 8.5 6.8 7.5
Kay 7.5 7.0b 5.3b 8.5 7.8 7.5
Glorus 7.3 8.0a 6.5a 8.3 6.8 6.8
Values within a column followed by the different letter are significantly different (P＝0.05) by l.s.d..
１) Rated on a scale of 1 (few) to 9 (many).
２) Rated on a scale of 1 (poor) to 9 (good).
３) Control：Chemical control of snow mold and covered snow.
４) Freezing：Chemical control of snow mold and removed snow.
５) Snow mold：Not chemical control of snow mold and covered snow.
た｡
凍害区における萌芽茎数, 春の草勢の結
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Table12. Freezing tolerance (Sapporo, 1999)
Table13 . Resistance to snow mold of Typhula
ishikariensis IMAI (Sapporo 1996-1997)
Table14. Susceptibility to leaf streak caused by
Scolecotrichum graminis FUCKEL under
the natural infection in the field
Table15. Susceptibility to scald caused by Rhynchosporium







Freezing tolerance was expresses as LT50 ( the nedian






Snow filled period：26 Dec. to 13 Mar.





Sapporo 8 3.2 3.9
Tenpoku 4 3.1 3.5
Kitami 12 3.6 4.1
Konsen 10 2.7 3.4
Mean － 3.2 3.7





Tenpoku 1 1.0 2.0
Konsen 1 2.0 3.3
Aomori 1 2.5 2.8
Mean － 1.8 2.7
Rated on a scale of 1 (slight) to 9 (severe).
Table16 . Susceptibility to stem rust caused by
Puccinia graminis PERSOON f. sp. dactylidis






Sapporo１) 1 2.0 3.5
Sapporo２) 2 4.9 5.8




Table17. Annual dry matter yield in the regional performance test
Dry matter yield (㎏／a)
Location Year Harujiman Okamidori
Sapporo 1997 54.2 ( 98) 55.3
1998 108.1 (106) 102.0
1999 95.0 (103) 92.2
2000 78.3 (105) 74.8
Mean 84.0 (104) 81.1
Tenpuku 1997 29.8 ( 97) 30.6
1998 116.1 (105) 110.4
1999 97.8 (102) 95.7
2000 79.7 (100) 80.0
Mean 80.9 (102) 79.2
Shintoku 1997 － －
1998 136.1 ( 94) 145.0
1999 104.8 (100) 104.8
2000 106.3 (104) 102.5
Mean 115.7 ( 99) 117.4
Kitami 1997 48.0 ( 98) 49.1
1998 97.2 (107) 90.5
1999 95.5 (104) 91.8
2000 96.2 (103) 67.5
Mean 77.5 (104) 74.7
Konsen 1997 27.2 ( 92)＊ 29.5
1998 151.3 (104) 144.8
1999 93.3 (101) 92.5
2000 86.1 (103) 84.0
Mean 89.5 (102) 87.7
Mean 89.8 (102) 88.0
Mean except for seeding year 101.6 (103) 98.6
Tokachi 1998 44.6 (104) 43.0
1999 80.2 (110) 73.0
2000 72.5 (100) 72.5
Mean 65.8 (105) 62.8
Niikappu 1998 － －
1999 150.1 (95) 158.4
2000 124.0 (99) 125.0
Mean 137.1 (97) 141.7
Aomori 1997 107.3 (109) 98.2
1998 111.7 (104) 107.2
1999 90.9 (102) 89.4
Mean 103.3 (105) 98.3
Yamagata 1997 97.2 (106) 92.0
1998 106.4 (105) 101.7
1999 92.4 (103) 90.0
Mean 98.7 (104) 94.6
Percentage of“Okamidori”is shown in the parenthesis.






は ｢オカミドリ｣ よりやや多収性を示し, 北
海道農試と北見農試では ｢オカミドリ｣ 比が
それぞれ106と107であった｡ ３年目には道立




均では, ｢ハルジマン｣ は ｢オカミドリ｣ 比
102で, 播種当年を除くと ｢オカミドリ｣ 比















下割合は, 天北農試, 北見農試, 根釧農試で
｢ハルジマン｣ は ｢オカミドリ｣ よりやや大
きく, 道立畜試では逆に４年目の収量の低下
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Table18 . Seasonal productivity in the regional
test











Percentage of“Okamidori”is shown in the parenthesis.Av
erage of 9 locations.
Table19. The ratio of 3rd and 4th year dry matter yields against 2nd year yield in the regional
performance test in Hokkaido region
Ratio Cultivar Sapporo Tenpoku Shintoku Kitami Konsen Mean
3rd／2nd Harujiman 88 84 77 98 62 82
Okamidori 90 87 72 101 64 83
4th／2nd Harujiman 73 69 78 71 57 70
Okamidori 73 72 71 75 58 70
Yield in 2nd year (㎏／a) Harujiman 108.1 116.1 136.1 97.2 151.3 121.8






































Table20 . Annual dry matter yield by frequent
cutting regime in Sapporo
Dry matter yield (㎏／a)
Year Harujiman Okamidori
1997 50.0 (100) 50.2
1998 56.8 (107) 81.4
1999 62.2 (114)＊ 54.7
2000 50.2 (112) 45.0
Mean 62.3 (108) 57.8
Percentage of“Okamidori”is shown in the parenthesis.＊:S
ignificant difference ( P ＝ 0.05 ) by l.s.d. in
comparison with“Okamidori”.
Table21. Dry matter yield of forage legume and orchardgrass and proportion of forage legume in
mixsowed swards in Sapporo
Dry matter yield (㎏／a) Proportion of forage legume (％)
Legume Year Harujiman Okamidori Harujiman Okamidori
Alfalfa 1997 18.0 (101) 17.8 6 5
1998 109.6 (107) 102.1 10 7
1999 97.2 (114) 84.9 28 24
2000 97.0 (111)＊ 87.7 48 42
Mean 80.5 (110)＊ 73.1 23 20
Red clover 1997 22.7 (113) 20.1 59 55
1998 126.8 (105) 120.9 40 36
1999 89.6 (107)＊ 84.0 22 22
2000 82.5 (109) 75.7 18 19
Mean 80.4 (107)＊ 75.2 35 33
White clover 1997 21.2 (103) 20.6 53 54
1998 104.2 (107)＊ 97.8 23 22
1999 64.1 (99) 64.7 9 9
2000 57.3 (98) 58.6 11 10
Mean 61.7 (102) 60.4 24 24
Percentage of“Okamidori”is shown in the parenthesis.
＊:Significant difference (P＝0.05) by l.s.d. in comparison with“Okamidori”.
６) 放牧適性
放牧前のオーチャードグラス冠部被度につ


































サンプルに関する飼料成分 (CP, ADF, ND
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Table22. Results of grazing adaptability test (Shintoku)
Harujiman Okamidori
Coverage of orchardgrass (％)１) 54 58
Degree of intake (％)２) 63 65
Basal coverage after final grazing (％)３) 22 16
１) Measured before grazing, average for 3 years.
２) Measured after grazing, average for 3 years.
３) Measured in the final year.
Table23. Chemical composition (％)










































Sampled at Sapporo in 1999.






リ｣ と有意差があったのは, 草型, 葉身幅で


















いては, ｢ハルジマン｣ は ｢オカミドリ｣ と
同程度であった｡ 以上のことから, ｢ハル

























いる (能代・平島1978, KOSEKI and NOSHIRO1985,






Table24. Some morphological characters in spaced planting (Sapporo, 1998)

















Harujiman 3.1＊ 30.6 12.9a 140.7 116.1 20.0 4.2 100.9
Okamidori 1.9 31.8 11.2b 146.1 120.0 20.5 4.2 98.9
１) Rated on a scale of 1 (erect) to 9 (prostrate).
＊:Significant difference (P＝0.05) by l.s.d. in comparison with“Okamidori".
Cultivar Seed yield No. of panicles Seed weight 1,000 kernel
(㎏／a) (／㎡) per panicle (ｇ) weight (ｇ)
Harujiman 7.5 372 0.42 0.995
Okamidori 7.5 326 0.45 1.008
とが明らかになった｡ 一般に種々の雪腐病菌に対
する抵抗性間には平行的な関係が存在することが
多いという報告 (JAMALAINEN 1974, TROMSMO, 199

















て い る も の が 多 い
(NAKAYAMA and ABE 1996, NAKAYAMA et al. 1998,
TAKAI and NAKAYAMA submitted)ことが明らかにな
り, 現在これらの遺伝資源を育種の材料として積
極 的 に 取 り 入 れ て い る ( YAMADA et
al. submitted)｡
｢Kay｣ や ｢Glorus｣ は耐寒性に優れた品種で
あるが, これらの品種は秋の生長が早く停止し,
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義は高く, これまでオーチャードグラス ｢トヨミ
ドリ｣ (中山ら 2002), メドウフェスク ｢トモサ










表 現 型 循 環 選 抜 が 効 果 的 で あ ろ う (













(VOGEL and PEDERSEN 1993, 山田ら1999, 山田ら
2001)｡ 選抜を繰り返すことにより近交係数が高
































































策 (晩夏の施肥, 危険帯前後の刈取り) を励行す
る｡
Ⅵ. 謝 辞














































カナダの品種 ｢Kay｣ から２つ, UJNR導入系統







２. 越冬性は ｢オカミドリ｣ と同程度, 春の草勢
はやや優れ, “強”である｡ 雪腐大粒菌核病抵




３. 収量性は ｢オカミドリ｣ と同程度かやや多収
で, １番草の収量性は ｢オカミドリ｣ より優れ
る｡
４. 多回刈での収量性は ｢オカミドリ｣ よりやや
優れる｡
５. 葉枯れ性病害に抵抗性を示し, すじ葉枯病,
雲形病, 黒さび病に ｢オカミドリ｣ より耐病性
で“やや強”である｡
６. 収量性からみた永続性は ｢オカミドリ｣ と同
程度である｡
７. マメ科牧草 (アルファルファ, アカクローバ,
シロクローバ) との混播適性は ｢オカミドリ｣
と同程度である｡
８. 採食程度は ｢オカミドリ｣ よりやや低いが,
最終放牧後の基底被度などから放牧適性は ｢オ
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カミドリ｣ と同程度である｡
９. 飼料成分は番草平均では ｢オカミドリ｣ と同
程度であるが, ３番草ではやや優れた｡
10. 草型は ｢オカミドリ｣ より“ややほふく型”
を示し, 葉身幅が広く草丈が低い｡
11. 採種性は ｢オカミドリ｣ と同程度で, “良”
である｡
適応地域は北海道全域および東北北部｡ 種子の
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'Harujiman', a new cultivar of orchardgrass
( Dactylis glomerata L. ) , was developed by
the Hokkaido National Agricultural Experiment
Station, Sapporo, Japan ( present,National
Agricultural Research Center for Hokkaido
Region) and was registered as Norin Synthetic
No. 9 of orchardgrass by the Ministry of
Agriculture, Forestry and Fisheries in 2001.
It was also recommended by the Hokkaido
Prefectural Government in 2001.
Source and method of breeding:
'Harujiman' was bred as a synthetic using
seven clones, which were selected from a
basic breeding population, consisted of 648
superior clones based on winter hardiness,
disease resistance and plant vigor. The origin
of parental clones was as follows : cl. 1725
and cl. 2664 were derived from Canadian
cultivar, 'Kay', cl. 1845 and cl. 1859 from P.I.
308793, the Indian strain and P.I. 315417, the
former USSR strain which were introduced
under a program of UJNR ( U.S. - Japan Co-
operative Program in Natural Resources) , cl.
1708 from polycrossed progeny of cl. 372, cl.
2407 from polycrossed progeny of high dige
stible plants and cl. 2919 from Dutch cultivar'
DH-4'.
Characteristics:
'Harujiman' is a medium late flowering
cultivar as same as 'Okamidori'. The date
of ear emergence was one day later than
'Okamidori' in Hokkaido region ( 4th June, in
average) . 'Harujiman' shows same level of
winter hardiness as winter hardy cultivar,
'Okamidori'. It has better snow endurance
with good plant vigor in early spring than
'Okamidori' in the northern and eastern
Hokkaido areas. 'Harujiman' is more resistant
to the main leaf diseases such as leaf streak
caused by Scolecotrichum graminis, scald
caused by Rhynchosporium orthosporum and
stem rust caused by Puccinia graminis than
'Okamidori'.
'Harujiman' showed 3％ higher dry matter
yield than 'Okamidori' at the average for 3
years in Hokkaido region. Its yield at the
first crop was 6％ higher than 'Okamidori'
at the average of all experiments. 'Harujiman'
shows higher spring performance than
'Okamidori' due to good recovery from winter
injury.
Its grazing adaptability is nearly as good
as that of 'Okamidori' and it also keeps good
mixture ratio with forage legumes; alfalfa,
35
Breeding ofOrchardgrass'Harujiman'and its Characteristics
Toshihiko YAMADA, Sadao NAKAYAMA１), Yasumichi TERADA１),
Sadao HOJITO２), Hisaaki DAIDO３), Tomoyuki TAKAI, Hiroshi ARAKI２),
Koichi ITO４), Yasuharu SANADA and Shin-ichi SUGITA３)
Summary
Present address :
１) Japan Grassland Farming & Forage Seed Association,
Forage Crop Research Institute
２) The retired
３) National Institute of Livestock and Grassland
Science
４) National Agricultural Research Center for Tohoku
Region
Res. Bull. Natl. Agric. Res. Cent. for Hokkaido Reg. 177 (2002)
red clover and white clover as 'Okamidori'.
Forage quality of 'Harujiman' is almost same
as 'Okamidori, however, for 3rd crop
'Harujiman' is slightly superior to 'Okamidori'.
Leaf disease resistance of 'Harujiman' seems
to contribute to such better forage quality.
'Harujiman' is more prostrate type, wider
leaf width and lower plant height than
'Okamidori'. Seed production of 'Harujiman'
is similar to 'Okamidori', 750 kg／ ha at
Sapporo in three years average.
Adaptation areas of 'Harujiman' are
Hokkaido whole area and the northern Tohoku
district. It can use for hay-making, silage
and grazing.
Breeder seed:
Laboratory of Grass Breeding
National Agricultural Research Center for
Hokkaido Region, Sapporo, 062-8555 Japan.
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